PARL deficiency in mouse causes Complex III defects, coenzyme Q depletion, and Leigh-like syndrome by M. Spinazzi et al.
PARL deficiency in mouse causes Complex III defects,
coenzyme Q depletion, and Leigh-like syndrome
Submitted by Guy Lenaers on Mon, 04/01/2019 - 16:34
Titre PARL deficiency in mouse causes Complex III defects, coenzyme Q depletion, andLeigh-like syndrome
Type de
publication Article de revue
Auteur
Spinazzi, Marco [1], Radaelli, Enrico [2], Horré, Katrien [3], Arranz, Amaia M [4],
Gounko, Natalia V [5], Agostinis, Patrizia [6], Mendes Maia, Teresa [7], Impens,
Francis [8], Morais, Vanessa Alexandra [9], Lopez-Lluch, Guillermo [10], Serneels,
Lutgarde [11], Navas, Placido [12], De Strooper, Bart [13]
Editeur National Academy of Sciences
Type Article scientifique dans une revue à comité de lecture
Année 2019
Langue Anglais





revue Proceedings of the National Academy of Sciences of the United States of America
ISSN 1091-6490
Mots-clés
Animals [14], Brain [15], Calcium [16], Electron Transport Complex III [17], Leigh
Disease [18], Liver [19], Male [20], Membrane Potential, Mitochondrial [21],
Metalloproteases [22], Mice [23], Mice, Knockout [24], mitochondria [25],
Mitochondrial Encephalomyopathies [26], Mitochondrial Proteins [27], Muscle,
Skeletal [28], Reactive Oxygen Species [29], Ubiquinone [30]
Résumé en
anglais
The mitochondrial intramembrane rhomboid protease PARL has been implicated in
diverse functions in vitro, but its physiological role in vivo remains unclear. Here we
show that ablation in mouse causes a necrotizing encephalomyelopathy similar to
Leigh syndrome, a mitochondrial disease characterized by disrupted energy
production. Mice with conditional PARL deficiency in the nervous system, but not in
muscle, develop a similar phenotype as germline KOs, demonstrating the vital role
of PARL in neurological homeostasis. Genetic modification of two major PARL
substrates, PINK1 and PGAM5, do not modify this severe neurological phenotype.
brain mitochondria are affected by progressive ultrastructural changes and by
defects in Complex III (CIII) activity, coenzyme Q (CoQ) biosynthesis, and
mitochondrial calcium metabolism. PARL is necessary for the stable expression of
TTC19, which is required for CIII activity, and of COQ4, which is essential in CoQ
biosynthesis. Thus, PARL plays a previously overlooked constitutive role in the
maintenance of the respiratory chain in the nervous system, and its deficiency
causes progressive mitochondrial dysfunction and structural abnormalities leading
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